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(57)Abstract: 

PURPOSE: To make it possible to use tungsten not only 
for the formation of plugs in contact holes but also for 
wiring. 

CONSTITUTION: Contact holes 4 are formed in the 
insulating film 3 on a p-type semiconductor substrate 1 . 
A titanium film 5 and a titanium nitride film 6 are formed 
as barrier metal inside the contact holes 4 and on the 
insulating film 3 in this order. A core of tungsten is 
formed on the titanium nitride film 6 by reducing WF6 
using SiH4, and the contact holes 4 are filled with 
tungsten by reducing WF6 using H2. After etching back 
extra tungsten 7, WF6 is reduced using SiH4, and 
thereby tungsten 8 having less stress is formed as 
wiring. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows th e word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to formation of metal wiring in the manufacture 

approach of a semiconductor device. 

[0002] 

[Description of the Prior Art] Although aluminum was used as a wiring metal membrane and aluminum 
wiring was in use conventionally, if the aspect ratio of a contact hole exceeds 1, by the sputtering 
method which forms aluminum wiring, the step coverage will have reached the limitation. 
[0003] Then, the approach of embedding a tungsten alternatively with a CVD method in a contact hole 
attracts attention. The manufacture approach of the conventional semiconductor device using such an 
approach is explained with reference to drawing 2 . 

[0004] First, the N type diffusion layer 2 is formed in the P-type semiconductor substrate 1 . Next, an 
insulator layer 3 is formed on the P-type semiconductor substrate 1, and the contact hole 4 for making 
the N type diffusion layer 2 lead to this insulator layer 3 in an external electrode is formed. Then, 
sequential formation of the titanium film (Ti film) 5 and the titanium nitride film (TiN film) 6 is carried 
out as a barrier metal. Next, WF6 (6 tungsten fluoride) is returned by SiH4 (silane), and the nucleus of a 
tungsten is generated on the front face of the titanium nitride film 6. Next, WF6 H2 It returns and a 
contact hole 4 is embedded with a tungsten 9. And it is SF6 about the excessive tungsten 9. After 
carrying out etchback by gas, the aluminum wiring 10 is formed by the spatter. 
[0005] 

[Problem(s) to be Solved by the Invention] However, by the conventional approach mentioned above, in 
order for a process to become complicated in order to use aluminum as wiring 10, after embedding a 
contact hole 4 with a tungsten 9, and to use aluminum, there was a problem that a subsequent heat 
treatment process received constraint. 

[0006] Moreover, nine is the tungstenH2 used for the embedding of a contact hole 4. Since membranes 
were formed by reduction, it was as large as 1200MPa(s), the curvature of a wafer occurred, and the 
stress had the problem that it could not be used as wiring. 

[0007] Then, this invention aims at offering the manufacture approach of the semiconductor device 
which enables wiring by the tungsten, after tungsten embedding forming in a contact hole. 
[0008] 

[Means for Solving the Problem] The process which forms an insulator layer on the semi-conductor 

substrate with which this invention consists of silicon in order to solve the above-mentioned technical 

problem, The process which forms a contact hole in this insulator layer, and the process which forms the 

titanium nitride film on the interior of this contact hole, and said insulator layer, It has the process which 

forms the first tungsten thin film on this titanium nitride film, the process which forms the second 

tungsten thin film on this first tungsten thin film, the process which removes a part of these first and the 

second of a tungsten thin film, and the process which forms the third tungsten thin film. 

[0009] In addition, the said first and third tungsten thin films are WF6. SiH4 By returning, membranes 

are formed and said second tungsten thin film is WF6. H2 It is desirable by returning to form 

membranes. 

[0010] 
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[Function] In this invention, after forming a tungsten plug in a contact hole with the first and second 
tungsten thin films, etchback removes the excessive firsts [ other than a contact hole ], and second 
tungsten thin films, and it is WF6 preferably after this. SiH4 By returning and forming the third tungsten 
thin film, that stress can form as wiring the tungsten thin film which is 800MPa extent. 
[0011] 

[Example] One example of this invention is explained using drawing 1 . Drawing 1 is drawing of 
longitudinal section showing the manufacture approach of the semiconductor device by the example in 
order of a process. 

[0012] First, as shown in drawing 1 (a), an insulator layer (BPSG film) 3 is formed for example, in P- 
type semiconductor silicon substrate top 1 which has the N type diffusion layer 2 by about 1 -micrometer 
thickness. Next, after carrying out patterning of the contact hole 4 to an insulator layer 3 using the well- 
known photolithography method, as a barrier metal, the titanium film (Ti film) 5 is carried out by about 
20nm thickness, and sequential formation of the titanium nitride film (TiN film) 6 is carried out by 
about 150nm thickness. Next, WF6 SiH4 It returns in the plasma and the nucleus of a tungsten is 
generated on the front face of the titanium nitride film 6 (first tungsten thin film). Next, WF6 H2 By 
returning and forming membranes by about 600nm thickness, a contact hole 4 is embedded with a 
tungsten 7 conformal one (second tungsten thin film). 

[0013] Next, as shown in drawing 1 (b), it is SF6 about excessive tungstens 7 other than contact hole 4. 
WF6 after carrying out etchback by gas SiH4 It can return in the plasma and (the third tungsten thin 
film) and a desired semiconductor device can be obtained by forming a tungsten 8 by about 600nm 
thickness. 
[0014] 

[Effect of the Invention] It is WF6 preferably about the third [ as explained above, after removing the 
first / which embedded the contact hole /, and second parts with an excessive tungsten thin film 
according to this invention ] tungsten thin film. SiH4 It returns, and by forming, while embedding a 
contact hole, an usable tungsten can be formed in wiring. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section showing the manufacture approach of the 

semiconductor device by one example of this invention in order of a process. 

[Drawing 2] It is drawing of longitudinal section for explaining the manufacture approach of the 

conventional semiconductor device. 

[Description of Notations] 

1 P-type Semiconductor Substrate 

2 N Type Diffusion Layer 

3 Insulator Layer 

4 Contact Hole 

5 Titanium Film 

6 Titanium Nitride Film 

7 Eight Tungsten 
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CLAIMS 



[Claim(s)] 

[Claim 1] The process which forms an insulator layer on the semi-conductor substrate which consists of 
silicon, and the process which forms a contact hole in this insulator layer, The process which forms the 
titanium nitride film on the interior of this contact hole, and said insulator layer, The process which 
forms the first tungsten thin film on this titanium nitride film, and the process which forms the second 
tungsten thin film on this first tungsten thin film, The manufacture approach of the semiconductor 
device characterized by having the process which removes a part of these first and the second of a 
tungsten thin film, and the process which forms the third tungsten thin film. 

[Claim 2] The said first and third tungsten thin films are WF6. Forming membranes by returning by 
SiH4, said second tungsten thin film is WF6. The manufacture approach of the semiconductor device 
according to claim 1 characterized by forming membranes by returning in H2. 
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